Activity and stability of centrosomes in Chinese hamster ovary cells in nucleation of microtubules in vitro.
Mitotic centrosomes were prepared from Chinese hamster ovary cells and their capacity to nucleate microtubules in vitro was demonstrated by incubation with exogenous brain microtubule protein. The number of microtubules polymerized onto centrosomes was directly counted by electron microscopy of whole-mount preparations. This simple and accurate quantitative assay has permitted characterization of the microtubule nucleating activity of centrosomes in vitro. The number of microtubules polymerized onto centrosomes varied according to the structure of the centrosome. The activity was roughly proportional to the centriole number. The number and length of microtubules nucleated by centrosomes depended both on the concentration of tubulin and the incubation time with tubulin. Under saturating conditions, an average of 200-250 microtubules were initiated by single centrosomes. Centrosomal activity is unstable (t 1/2 = 8 h) and could easily be irreversibly disrupted by a medium of high ionic strength. The activity is stabilized by the addition of glycerol. Centrosomes can be stored at -80 degrees C. The optimum pH for microtubule nucleation is 6.8. Activity is sensitive to protease digestion, but neither DNase or RNase affected the nucleating activity of centrosomes. The activity is temperature-sensitive, but addition of phenylmethylsulphonyl fluoride (PMSF) induces thermal stability. At an optimal concentration of 0.5 mg/ml, this drug increased the half-life of the activity (t 1/2 = 95 h) and made it resistant to salt extraction. Protease inhibitors other than PMSF or dansyl fluoride did not have any stabilizing effect on the activity. The difference between the centrosomal structure of polymerized microtubules in vivo and in vitro is discussed.